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(71) We, DAI NIPPON PRINTING CO. LTD.* of 12. Kaga-cho. Iconic, 
Ichigaya, Shinjuku-ku, Tokyo, Japan, and SHENETSU CHEMICAL COMPANY, of 
6 — 1 Otemachi 2-chomc, Shiyoda-ku, Tokyo, Japan, both bodies corporate organised 
and existing under the laws of Japan, do hereby declare die invention, for which we 
pray that a patent may be granted to us, and the method by which it is to be 
performed, to be particularly described in and by the following statement: — 

This invention concerns photopolymerizable compositions containing organopoly- 
siloxanes. 

A number of photopolymerizable compositions have already been developed and 
are used in printing for various purposes such as plate-making. Recently, efforts have 
been made to produce photopolymerizable compositions containing silicones as their 
main components, but,' up to now, none of these compositions have exhibited satis- 
factory properties when put to practical uses, eg., when used for plate-making m 
printing. 

The photopolymerizable compositions of the invention comprise (1) at least one 
organopolysiloxane containing at least one photopolymerizable organic silicon unit of 
the general formula: 
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15 



R 1 R* 




j 

0) 

where R 1 is a hydrogen atom or an unsubstitutcd or halogen-substituted phenyl radical 
20 R a is a hydrogen atom or a methyl radical, R 3 is an unsubstituted or halogen-sub- 20 
stituted bivalent Q_i„ hydrocarbon radical optionally interrupted by an ether and/or 
ester linkage, R* is an unsubstituted or halogen-substituted univalent C,_ l0 hydro- 
carbon, radical, X is a hydroxy or C M alkoxy radical, and a is 0 or 1, and b is 0, 
1 or 2, with the proviso that (a-f fc)=0, 1 or 2, (2) at least one photosensitizer and 
25 (3) a solvent for the components (1) and (2). 25 
The organopolysiloxane must be an organic silicon compound. The or each 
photopolymerizable organic silicon unit present in the organopolysiloxane is bonded 
by a siloxane-bond (=Si — O — Si:-=) to an organic silicon residue comprising at least 
one unit of the general formula: 

SO R s 0 SiX d O^ 30 

a 

(ii) 

where R 5 is an unsubstituted or halogen-substituted univalent C,- l0 hydrocarbon radi- 
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cal, X is as defined above and each of c and d is 0, 1, 2 or 3, with the proviso that 
(c-fd)=-0, 1, 2 or 3. Organic silicon compounds comprising one or more •units of 
the general formula (II) may be oily, rubbery or resinous in appearance, and straight, 
chained, branched chained, or cyclic in structure 

The photopolymerizabilxty of the unit of formula (I) is due to the presence of the 
organic radical of the general formula : 

R l R* 




II 

o 



(HI) 



(where R 1 and R* are as defined above). This organic radical is exemplified by 
acryloxy, methacryloxy, dnnamoyloxy and halogenodnnamoylozy radicals. 

The radical represented by R 3 is exemplified by alkylate radicals such as methy- 
lene, trimethylene, tetramethylene and 2,2-almethyl-mmethyIene; arylene radicals such 
as phenylene; alkarylene radicals; and aralkylene radicals such as phenylethylene; and 
their halogen-substituted analogues; and alkyiene radicals interrupted by ether and/or 
ester linkages, such as — CH 2 CH 2 — OOCCHaCH^— , 



— CH^CHr- OOC— CH*— > and --CH 5 CH ? --O---OT 2 CH a ^0CCH--^ a — 

radicals, and their homologues in which the total number of carbon atoms does not 
exceed 10. The unsubstituted or halogen-substituted univalent C,_ 10 hydrocarbon radi- 
cal represented by R* or R s is exemplified by alkenyl radicals such as vinyl and ally I; 
cydoalkenyi radicals such as cyclohexenyl; aikyl radicals such as methyl, ethyl, propyl 
and octyl; aryl radicals such as phenyl; aralkyi radicals such as benzyl and phenethyf; 
and alkaryl radicals such as styryl and tolyi and their halogen-substituted analogues 
such as chloromethyl, trichloroetbyl, perfluorovinyl, trifluoropropyl and perchloro- 
tolyl radicals. 

The organopolysfloxane (component 1) can be prepared by known procedures 
represented generally by the two methods described below. 

In one of these methods, a photopolymerizable organic silicon monomer of the 
general formula: 

R 4 . 



R 1 R E 
I | 

H<:=C— C— O— R'— SiZ_ 



I 



(IV) 



where R 1 , R% R a , R* and a are as defined above, and Z is a halogen atom or an 
acetoxy, hydroxy or C,-< alkoxy radical, is subjected to a condensation reaction with 
a sHane or siloxane comprising at least one unit of the general formula : 

R - c — -St— Y^O* 



(V) 

where R ff and c are as defined above, Y is a halogen atom or an acetoxy, hydroxy, 
NaO — or C,^ alkoxy radical and e is 1, 2, 3 or 4 with the proviso that (c-f e) is not 
greater than 4. This method is referred to hereinafter as the Monomer Method. 

In the other of these methods, a sOane or siloxane comprising at least one unit 
of the general formula: 

f 

(Q— R J )c— Si— Y h 0 3 - m -„ 

k 

(VI) 
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where R 3 , R 4 , Y and a are as defined above, Q is a halogen atom or a hydroxy or 
epoxy group, h is 0, 1, 2 or 3, and each of / and g is 0 or 1 with the proviso that 
(/+£>== 1 and that (a+k) is not greater than 3, is subjected to a condensation reac- 
tion with a silane or siioxane comprising at least one unit of formula (V) above, to 
5 produce an organopolysiloxane containing at least one unit of the general formula: 5 

?< 

(Q-R 5 )t— Si-XtA-i-t, 
I ~^ 

(VII) 

where Q, R 3 , R*, X, a, b, f, g, (f+g) and (a+b) are as defined above, and the organo- 
polysiloxane thus obtained is then reacted with an organic compounds which contains 
a photopolymerizable organic radical of formula (III) above, and an aliphatic unsatura- 
10 . ted bond in the case where /=0, or is an alkali metal or tertiary amine salt of a 10 
carboxylic acid containing a photopolymerizable organic radical of formula (III) 
above in the case where /— 1. This method is referred to hereinafter as the Polymer 
Method. 

The photopolymerizable organic silicon monomer of formula (IV) above used 
15 in the Monomer Method can be synthesized by various known methods. For example, 15 
it may be prepared by effecting an addition reaction between (i) a compound con taining 
a photopolymerizable organic radical of formula (III) above and an aliphatic unsatura- 
ted bond, and (ii) a silane of the general formula: 

R\ 
I 



HSiZ^ 



(VIII) 



20 where R 4 , Z and a are as defined above, in the presence of a catalyst such as chloro- 20 
platinic acid, or by reacting (i) an alkali metal or tertiary amine salt of a carboxylic 
acid containing a photopolymerizable organic radical of formula (III) above with (ii) 
an organoalkoxy silane of the general formula: 

Q — R 3 — Si(OR*) a _* 

(K) 

25 where Q, R a , R* and a are as defined above, and R* is a univalent hydrocarbon 25 
radical. 

Compounds containing a photopolymerizable organic radical of formula (III) 
above and an aliphatic unsaturated bond, which compounds may be used in the 
Polymer Method or in the preparation of the photopolymerizable organic silicon 

30 monomer of formula (IV) above, are exemplified by allyl esters derived from 30 
unsaturated carboxylic acids such as acrylic acid, methacrylic acid, cinnamic acid 
and halogen-substituted cinnamic acids, ethylene glycol diacrylate, ethylene glycol 
dJmethacryiate, ethylene glycol dicinnamate, propylene glycol -diacrylate and -tri- 
methacrylate, neopentyl glycol dimethacrylate, trimethylethane trimethacrylate, tri- 

35 methylpropane trimethacrylate and trimethylethane tririnnamate. Silanes represented 35 
by formula (VIE) above are exemplified by chlorosilanes such as trichlorosilane, 
methyldichlorosilane, ethyldichlorosflane, propyldichlorosilane, isopropyldichloro- 
silane, butyidichlorosilane, bexyldichlorosilane, octyldichlorosilane, 2-ethylhexyldi- 
chlorosilane, phenyldichlorosilane, tolyldichlorosilane, cyclohexyldichlorosilane, chloro- 

40 methyldichlorosilane, y-bromopropyldichlorosilane, y-trifluoropropyldichlorosilane, 40 
chlorophenyldichlorosilane, trifiuoromemylphenyldichlorosilane, dimethylmonochloro- 
silane, memylemylmonochlorosilane, methylphenylmonochlorosilane, ethyltolymono- 
chlorosilane, memyltrifluoropropylmonochlorosilane, ethylcyclohexylmonochlorosilane 
and diphenyhnonochlorosilane; and corresponding silanes in which a part or the whole 

45 of the chlorine atoms directly bonded to the silicon atoms are replaced by other 45 
halogen atoms or by acetnxy, hydroxy or C,-* alkoxy radicals, e.g., trimethoxysilane, 
chlorodiethoxysilane, methyldibutoxysilane, isopropyldiacetoxysilane, phenylmethyl- 
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silanol, ethyldibromosilane, etboxydiacetoxysilane, dimethyliodidosilanc, phenyliso- 
propoxybromosalane, phenyl disilanol, cyclohcxyldiacctoxysilane, tertiary butyldibromo- 
silane, tolyidifluorosilane and tolylfluoropiopyldietiwxysilane. 

Alkali metal and tertiary amine salts of carboxylic acids containing photopoly- 
5 merizable organic radicals of formula (HI) above are exemplified by the sodium, pyri- 5 
dium, potassium, dimethylaniline and triethyiamine salts of acrylic add, methacrylic 
acid, dnnamic acid and halogen-substituted rinnamic adds. Examples of organoalkoxy- 
sOanes represented by the general formula (IX) above are chioromethyltrimethoxy- 
silane, bromcrmemyltrimethozysflane, cMoromethylcthyJdimethoxysilane, iodomethyl- 
10 methyldiethoxysilane, cUoromethyltriisopropoxysiiane, /3-bromoethyltriethoxysflane, B- 10 
chloroetbylmemyldimemoxysilane, y-cWoropropyltrimethoxysilane, y<htoropropyltri- 
ethoxysilane, T^bromopropylmethyldibutoxysilane, y-iodopropyldiisopropoxysilane, y- 
bromoisobutyldUphenylethoxysilane, 5-cMombutyltrimemoxysilanc, ^-bromoediylphcnyl- 
triethoxysilane, chloromethylaUyidimethoxysiiane, chloromethylvmyldimetboxysflane, 
15 y-cMoropropylvmyldiethoxysflane, y-bromopropylvinylphenylethoxysilane, and 8-iodo- 15 
butylallyldiisopropoxysilane. 

Photopolymerizable organic silicon monomers represented by the general for- 
mula (IV) above are exemplified by acryloxymemyltrichlorosilane, y-methacryloxy- 
propyitrichlorosilane, S-methacryloxybutylm'ethoxysilane, and -trichlorosilane, y-acryl- 
20 oxypropyl-methyldimethoxysilane, -methyldichlorosilane and -phenyldichlorosilane, 20 
methacryloxymethyl trihydroxysflane, y-methacryloxypropylmonomemoxydichloro- 
silane, dnnamoyloxymemymdchlorosu^ne, halogenodnnamoHoxyniethyltrimethoxy- 
silane, y-cmnamoylo x ypro py l-tramethoxysilane and trichlorosilane, ^halogen-substituted 
cinnamofloxybutyltrmydioxysilane, and trichlorosilane, and y-methacryloxypropyltetra- 
25 methoxydisiloxane. Further, silanes and siloxanes comprising one or more units of 25 
formula (V) above are exemplified by chlorosuanes such as tetrachlorosilane, methyl- 
trichlorosilane, emyltrichlorosilane, propyltricUorosuane, 2-ethylhexyitrichlorosilane, 
vmyltrichlorosilane, allyltrichlorosilane, cydohcxyltrichlorosilane, phenyitricMorosilane* 
benzyltrichlorosilane, styiyltrichlorosilane, tolyltrichlorosilane, chloromethyltrichloro- 
30 silane, y-trifluoropropyitrichl orosilane, y-bromoprcpyltrichlorosilane, parachlorotolyl- 30 
trichlorosilane, dimethyidichlorosflane, methylethyldichlorosilane, memylbutyldichloro- 
sflane, methylcydohexyldichlorosilane, methylphenyl dichlorosilane, methylvinyldi- 
chlorosilane, methylallyidichlorosilane, methyltolyldichloro silane, y-trifluoropropyl- 
methyldichlorosilane, chloromemylphenylm'chlorosilane, y-chloropropylphenyldichloro- 
35 silane, diphenyldichlorosilane, phenyivinyldichlorosilane, phenylcyclohexyldicMoro- 35 
silane, trimethylchlorosilane, memyldiphenylchlorosilane, ctiethylphenylcWorosilane, tri- 
phenylchloro silane, dimethylphenylchlorosilane, dimemylcMommethylchlorosilane, y- 
trifluoropropyldimethylchlorosilane, dicydohexylchlorophenylchlorosilane, ethyliso- 
butyltolychlorosnane and vmylethylphenylcMorosilane; by corresponding silanes in 
40 which a part or the whole of the chlorine atoms directly bonded to silicon atoms are 40 
replaced by other halogen atoms, or by acetoxy, hydroxy or alkoxy radicals; and 
by siloxanes obtained by subjecting these slinaes to cohydrolysis, dehydrate, dehydro- 
halogenation, deacetylation, dealcoholization, dealkyl acetylation or dealkyi halogena- 
tion. Siloxanes comprising units of formula (V) above can be oily, rubbery, or resinous 
45 in appearance, and straight-chained, side-chained or cyclic in structure, so long as they 45 
contain at least one chlorine atom or acetoxy, hydroxy or C,-j alkoxy radical directly 
bonded to a silicon atom. Furthermore, these siloxanes can be either of low mole- 
cular weight and contain several silicon atoms or of high molecular weight and con- 
tain hundreds or thousands of silicon atoms bonded together. 
50 There are many ways in which the photopolymerizable organic silicon monomer 50 

of formula (IV) above can be condensed with the silane or siloxane comprising one 
or more units of formula (V) above to produce the organopolysiloxane (component 1). 
For example, a mixture of (a) the photopolymerizable organic silicon monomer of 
formula (IV) above and (b) the silane or siloxane comprising one or more units of 
55 formula (V) above may be cohydrolysed and then subjected to a dehydration or, 55 
when both (a) the photopolymerizable organic silicon monomer of formula (IV) above 
and (b) the silane or siloxane comprising one or more units of formula (V) above 
possess silanol radicals, the starting materials may be mixed and then subjected to a 
dehydration, in which, in order to accelerate the reaction, it is preferable to use a 
60 known catalyst such as sulphuric add, phosphoric add, isopropyl ortho-titanate or 60 
sodium ethyiate. In the case where one of (a) the photopolymerizable organic silicon 
monomer of formula (TV) above and (b) the silane or siloxane comprising one or 
more units of formula (V) above possesses a halogen atom or an acetoxy radical bonded 
to a silicon atom and the other possesses a silanol radical bonded to a silicon atom, 
65 the starting materials may be mixed and subjected to dehydrohalogenation or deacety- 65 
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lation, during which generated hydrogen halide or acetic acid should be either removed 
from the reaction system or inactivated by use of an acid acceptor. If one of (a) the 
photopolymerizable organic . silicon monomer of formula (IV) above and (b) the 
si lane or siloxane comprising one or more units of formula (V) above possesses an 

5 alkoxy radical bonded to a silicon atom, and the other possesses a silanol radical 5 
bonded to a silicon atom, the starting materials may be mixed and subjected to 
dealcoholization, during which generated alcohol should be removed from the reaction 
system. In order to accelerate the dealcoholization, it is preferable to use a known 
catalyst such as sulphuric acid, phosphoric acid, poratoluenesulphonic acid, isopropyl 

10 titanate or sodium ethylate. In the case where one of (a) the photopolymerizable organic 10 
silicon monomer of formula (TV) above and (b) the silane or siloxane comprising one 
or more units of formula (V) above possesses an alkoxy radical bonded to a silicon 
atom, and the other possesses a halogen atom or an acetoxy radical bonded to a 
silicon atom, the starting materials may be mixed and subjected to dehaloalkylation 

15 or dealkylacetylation, in which, in order to accelerate the reaction, it is preferred 15 
to use a catalyst such as zinc chloride or ferric chloride, and during which generated 
alkyl- halide or alkyi acetate should be removed from the reaction system. In each 
of the reactions mentioned above in which the photopolymerisable organic silicon 
monomer of formula (IV) above is condensed with the silane or siloxane comprising 

20 one or more units of formula. (V) above, it is preferred to use a suitable amount of an 20 
organic solvent to enable the reaction to be carried out easily. Examples of solvents 
mat may be used are methyl ethyl ketone, methyl isobutyi ketone, benzene, toluene, 
and xylene. In order to accelerate these reactions, it is sometimes desirable to raise 
the temperature of the reaction system. In such a case, it is preferable to add a thermal 

25 polymerization inhibitor, such as a quinone, eg., hydroquinone or benzoquinone, an 25 
amine salt or a hydrazine salt, in order to protect the organic radical of formula 
(III) contained in the photopolymerizable organic silicon monomer of formula (TV). 

The first step of the Polymer Method may be effected by procedures similar to 
those used in practising the Monomer Method. For example, a mixture of (a) the 

30 silane or siloxane comprising one or more units of formula (VI) above with (b) the 30 
silane or siloxane comprising one or more units of formula (V) above may be sub- 
jected to cohydrolysis, dehydration, dehydrohalogenation, deacetylation, dealcoholiza- 
tion, dealkyi acetylation or dehaloalkylation, depending upon the radical Y contained 
in the silane or siloxane comprising one or more units of formula (V). The reaction 

35 conditions and any catalyst used may be selected as in the Monomer Method. 35 
Examples of silanes and siloxanes comprising one or more units of formula (VI) 
above are chlorosilanes such as trichlorosflane, methyldichlorosilane, ethyl dichloro- 
silane, propyldichlorosilane, isopropyldicUorosflane, butyidichlorosilane, hexyldi- 
chlorosilane, octyldichlorosilane, 2-ethylhexyldichlorosilane, phenyldichlorosilane, 

40 tolyldichlorosilane, cydohexyldichlorosilane, cnloromethyldichlorosilane, y-bromo- 40 
propyldichlorosilane, y-trifluoropropyld^chlorosilane, duorophenyldichloro silane, tri- 
fluoromethyrphenyldichlorosilane, dimethylmonochlorosilane, methylcthylmonochloro^ 
silane, rnethylphenylmonochlorosilane, ethyl tolylmonochlorosilane, methyltrifluoro- 
propymionochlorosilane, emylcydohexylmonochlorosilane, diphenylmonochlorosilane, 

45 chloromcthyltrichlorosflanc, bromomethyltrichlorosilane, iodomethyltrichlorosilane, /?- 45 
bromoethyitrichlorosilane, /9-K±loroethyltrichlorosilane, y-chloropropyltricMorosilane, 
y-bromopropyltrichlorosilane, y-iodoim>pyltrichlorosilane, y-bromoisobutyltricnloro- 
silane, S-cnloroburyltrichlorosilane, ^bromoemylphenyltrichlorosilane, cnloromethyl- 
dichlorosilane, bmmomemyltolyldicblorosilane, bromomethylphenyldichlorosilane, 8- 

50 icdobutylphenyldichlorosilane, y-crUoropropyldimethylchlorosilane, and chlorophenyltri- 50 
chlorosilane; corresponding silanes in which a part or the whole of the chlorine atoms 
directly bonded to the silicon atoms are replaced by other halogen atoms or by 
acetoxy, hydroxy or alkoxy radicals; and siloxanes prepared by subjecting said 
silanes obtained by substitution to cohydrolysis, dehydration, dehydrohalogenation, 

55 deacetylation, dealcoholization, dealkylacetylation or dehaloalkylation. Siloxanes com- 55 
prising units of formula (VI) above may be oily* rubbery or resinous in appearance 
and straight-chain, side-chained or cyclic in structure. Furthermore, these siloxanes 
can be either of low-molecular weight and contain several silicon atoms or of high- 
molecular weight and contain hundreds or thousands of silicon atoms bonded , together 

60 so long as they contain at least one halogen atom or acetoxy, hydroxy, or alkoxy 60 
radical bonded to a silicon atom. The other compounds used in the Polymer Method 
are exemplified above. 

The second step of the Polymer Method may be conducted by subjecting a 
mixture of the organopolysiloxane containing at least one unit of formula (VII) above 

65 and the said organic compound containing a photopolymerizable organic radical of 65 
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formula (IIP) above to either (a) a reaction to eliminate a halide salt, the starting 
materials being dissolved in dimethylformamide or in any other ether, or, preferably 
the reaction being conducted in the presence of a catalyst, such as a tertiary amine 
or pyridine, or (b) an addition reaction in the presence of chloroplatinic acid. Any 
.5 substance that absorbs rays, and thus becomes excited and capable of giving energy 5 
.to the organopolysiloxane (component 1) and accelerating the rate at which photo- 
polymerization of that organopolysiloxane occurs may be used in the present inven- 
tion as a photos ensitizer. Examples of photos ensitizers that may be used are amino-, 
nitro- and phenol compounds, eg., p-nitrodiphenyl, ^nitroaniline, 5-nitroacenaph- 
10 thene, picramide, 2,6 - dichloro - 4 - nitroanilme and 2,4-dinitrophenol; ketone com- 10 
pounds, eg., benzaldehyde, acetophenone, />^'-diammo-benzophenone, and 4,4'-bis- 
(dimemylammo)b«rizopbmone (Michlcr's ketone); quinone compounds, e.g., benzo- 
quinone, anthra quinone, and 1,2-naphmoquinone; an throne compounds, eg., 3 -me thy 1- 
l,3-d^azo-l,9-berizanthrone; dyes, eg., malachite green, methylene bhie, chrome green, 
15 rhodamine blue, and azo green TEC; and pyrOium salts, eg., 2,4,6-triphcnyl-pyrilium- 15 
perchlorate, 2,4,6^triphenyl-thiapyrih*um-^^ 2,4,6 - triphenyl - pyrflium- 

fluoborate, and 2,4,6.- triphenyl - thiapyrilium - fluoborate The photo sensitizer may 
be used in an amount of from 0.05 to 5.0 parts by weight with respect to the weight of 
the organopolysiloxane (component 1). . 
20 The photopolymerizable composition of the present invention contains a solvent 20 

so that the components (1) and (2) are dissolved and their viscosities can be controlled 
when the composition is coated over a substratum. Said solvent may be a ketone 
such as methyl-ethyl-ketone or methyl-isobutyl-ketone or an aromatic hydrocarbon 
such as benzene, toluene or xylene 
25 The compositions of the invention may also comprise a diluent such as a hydro- 25 

carbon halide, an alcohol, or an ester, in addition to the above mentioned solvent. 
It is not necessary that the components (1) and (2) should be soluble in the diluent. 
It is essential only that the diluent should be inert with respect to the organopoly- 
siloxane (component 1). As opposed to the solvent, which is required to dissolve 
30 the components (1) and (2), the sole purpose of the diluent is to make the compost- 30 
tion more suitable for particular applications. Moreover, the compositions of the 
invention may comprise any of the thermal polymerization inhibitors and fillers men- 
tioned above in connection with known photopolymerizable compositions. Any appro- 
priate amount of these additives may be- used, but, since thermal polymerization in hi- 
35 bitors are intended to improve the stability during storage (prevention of reaction in 35 
the dark) of the compositions and prevent thermal polymerization from taking place, 
when the solvent has evaporated from the positions after they have been coated over 
substrata, it is preferred that about 0.05% by weight of polymerization inhibitor 
should be used with respect to the weight of the organopolysiloxane (component 1). 
40 When coated over some substrata and dried and exposed to ultra-violet or strong 40 
visible rays, photopolymerizable compositions in accordance with the invention give 
extremely strong and insoluble films, having superior heat-, chemical-, and corrosion- 
resistance Any. part of these compositions that is not exposed to rays can be easily 
washed away with a solvent, so that any picture can be formed from these composi- 
45 tions without difficulty. The exact mechanism by which the exposed part forms a 45 
film and the unexposed part is washed away with a solvent is not known, but, 
presumably, when these photopolymerizable compositions are coated over substrata, 
dried and exposed to rays, those photopolymerizable organic radicals of formula (III) 
above contained in the organopolysiloxane (component 1) that are exposed to the rays 
50 become excited by the rays, and by any photosensitizer or additive contained in these 50 
photopolymerizable compositions, and thus become polymerized, thereby fo rming a 
hard and insoluble film whereas those photopolymerizable organic radicals of formula 
(III) above and contained in the organopolysiloxane (component 1) that are not 
exposed to the rays remain unchanged by the rays and are therefore easily washed 
55 away by the solvent. * * ^ 

Photopolymerizable compositions of the invention can be coated on substrata 
such as metal plates eg. copper plates, aluminium plates, zinc plates, nickel plates, 
iron plates, and stainless plates; glass plates, and synthetic resin plates. The coatings 
can be fo rme d by known methods, eg. by flow, dip, whirler, spinner, spray or roller 
60 coating. Preferably, the light source to which the photopolymerizable composition is 60 
exposed is a lamp giving off rays rich in ultra-violet rays, such as a xenon lamp, or a 
low-pressure, medium-pressure, or high-pressure mercury arc lamp. 

To produce a positive picture with the photopolymerizable composition on a sub- 
stratum a positive film is closely applied to a thin layer of the photopolymerizable 
65 composition coated over the substratum, under reduced pressure, and exposed to 65 
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light Then, the layer of photopolymerizable composition is developed, dried and 
cured with heat; a film is formed in the part of the composition exposed to the rays. 
Films obtained in this manner have superior heat-, solvent-, and corrosion-resistance 
and can therefore be very advantageously put to various uses such as plate-making 

5 in printing, or resists for etching in printed circuit making. Furthermore, films 5 
obtained in this manner have very little spattering and can therefore be used as 
resists for ion-etching. 

When the organopolysiloxanc (component 1) is prepared by reacting methyl- 
polysiloxane with an unsaturated compound of formula (IV) above, it can be used to 

10 prepare a planographic printing plate, by photopolymerizing the methylpolysiloxane 10 
in the ground part to produce a film, having superior releasability and a critical sur- 
face tension of about 21 dyn/cm. By using this method the dampening solution 
hitherto required in the preparation of a planographic printing plate can be dispensed 
with. When this organopolysiloxanc is used as a resist in forming a metal pattern by a 

15 continuous plating method, the resulting metal pattern can be easily released by use 15 
of an adhesive. 

The following Examples, in which all parts are by weight, illustrate the invention. 

Example 1 

Into a four-necked flask, equipped with a stirrer and a cooling device, were 
20 introduced 152 parts of a straight-chained dihydroxydimethylpolysiloxane, having 20 
an average molecular weight of 758 and the general formula: 

CH 3 

496 parts of y-methacryloxypropyl trimethoxysflane, and 02. part of potassium acetate, 
and the resulting mixture was stirred at 80°C in a stream of nitrogen, while generated 
25 methanol was removed by an ester adapter equipped with a cooling device. When 25 
the distillation of methanol ceased, the reaction product was cooled and potassium 
acetate was filtered off to obtain a pale yellow transparent photopolymerizable sifpTanr. 
This siloxane, obtained in a 96% yield (188 parts), proved to have a viscosity of 13 
cs (25 0 0. 

30 A phetosensitizer was added to this siloxane to give the following composition: 30 

Photopolymerizable organopolysiloxane prepared in the 

manner described above: 100 parts 

4,4 f bis(dimcmylamino)benzophenone 4 parts 

Toluene 50 parts 

35 After this composition had been well stirred, it was spread, by means of a spinner, 35 

into a 10 jt thick layer over an aluminium plate, and was then exposed, under reduced 
pressure, to rays from a 3000 W xenon lamp, placed 50 cm away, for 3 — 4 minutes. 
The layer was then developed with methyl ethyl ketone, dried, and heat-cured at 
150°C to produce a strong, insoluble and hard film, having superior heat-, chemical-, 

40 and corrosion-resistance. 40 
When, picramide, 5-nitroacenaphthene, methylene blue, or 2,4,6-triphenylpyrilium 
perchlorate was used in place of the 4,4'-bis(cuniemylammo)benzophenone, a similar 
result was obtained in each case. 

Example 2 

45 Into a four-necked flask were introduced 2500 parts of water, 500 parts of toluene 45 

and 50 parts of isopropyl alcohol, and the resulting mixture was cooled and kept at 
5 — 10°C. A mixture , of 74.8 parts of monomethyltrichlorosilane, 64 .5 parts of 
dimethyl-dichlorosilane, 126.5 parts of diphenyldichlorosilane, 105.7 parts of mono- 
phenyltrichlorosilane, and 131 parts of y-methacryloxypropyl trichlorosilane was added 

50 dropwise over one hour and then the resulting mixture was stirred for 30 minutes, 50 
and washed with water until its pH became 7.0. Subsequently, this mixture was 
distilled under reduced pressure until its siloxane concentration reached 50%. There 
was thus obtained a siloxane containing 3.0% of hydroxyl radicals. To this siloxane 



10 
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were added 797 parts of diethoxy-y-trifluoropropylmethylpolysfloxanc, having an 
average molecular weight of 1594, and the general formula: 

1.0 part of paratoluenesulphonic acid, and 0.3 part of memorylrydroquinone, as a 
5 polymerization inhibitor, and the resulting mixture was stirred at 110°C for 8 hours, 5 
while distilled elhanol was removed by means of a distillation column with which 
the flask was equipped. After the reaction was over, 10 parts of sodium carbonate 
was added to the reaction product and neutralization was allowed to occur at 80°C 
for 2 hours. The neutralized product was cooled- Paratoluenesulphonic add and 
10 surplus sodium carbonate were distilled off, and toluene was removed by distillation 
under reduced pressure to obtain a solid pale yellow transparent silicone compound 
having a pour point of 43°C, in a 96% yield (1174 parts). 

A photosensitizer and a solvent were added to this silicone compound to give the 
following composition: 

15 Photopolymerizable silicone prepared in the manner 

described above: 100 parts 

5-nitroacenaphthene 4 P 8 ^ 

Toluene *000 P 3 * 5 

After this composition had been well stirred, it was spread by means of a spinner 
20 into a 10 ft thick layer over an aluminium plate, and was then exposed, under M 
reduced pressure, to rays from an 800 W super-high pressure mercury lamp, placed 
40 cm away, for 1 — 2 minutes. The layer was then developed with methyl ethyl 
ketone, dried, and heat-cured at 150°Q to produce a strong, insoluble and hard 
film, having superior heat-, chemical-, and corrosion-resistance, 2 - 
25 When picramide, methylene blue, 4,4 f -bis(dimemylamino)benzophenone, or 2,4,6- ^ 

triphenylpyrilium perchlorate was used in place of the 5-nitroacenaphthene, a similar 
result was obtained in each case. 

Example 3 

Into a four-necked flask were introduced 412 parts of a straight-gained dihyd- ^ 
30 roxymethylphenylpolysiloxane, having an average molecular weight of 2058, and the 
general formula: — 

<*6*S 

412 parts of toluene, and 18.6 parts of pyridine, and while the resu lting mixture 
was stirred at room temperature, 24.2 parts of y-methacryloxypropyhiiemyldicUoro- 

35 silane was added to it dropwise. The resulting rnixture was then heated to 60°C, 35 
stirred for one hour, and then cooled. A white precipitate (pyridine hydrochloride) 
was obtained and was filtered off, and toluene was removed by distillation under 
reduced pressure, to obtain a pale yellow transparent photopolymerizable silicone 
compound having a viscosity of 135 cs (25°Q, in a yield of 95% (409 parts). A 

40 photosensitizer and a solvent were added to this silicone compound to give the follow- 40 
ing composition: 

Photopolymerizable organopolysiloxane prepared in the 

manner described above: 100 parts 

/>-nhrodipheriyl 4 P arts 

45 Toluene 50 parts 45 



9 1,323,869 9_ 

After this composition had been well stirred, it was spread, by means of a spinner, 
into a 10 fi thick layer over an aluminium plate, and was then exposed, under reduced 
pressure, to rays from a 3000 W xenon lamp, placed 50 cm away, for 3 — 4 minutes. 
The layer was then developed with methyl ethyl ketone, dried, and beat-cured at 
5 150°C to produce a strong, insoluble and hard film, having superior heat-, chemical-, 5 
and corrosion-resistance. 

When picramide, methylene blue, 4,4 , -bis(dimemylamino)ben20jphenone, or 2,4,6- 
triphenylpynlium perchlorate was used in place of the ^-nitrodiphenyl, a similar 
result was obtained in each case. 

10 Example 4 10 
To 329 parts of the siloxane (50% toluene solution) used as a starting material 

in Example 2 were added 845 parts of d^chlorc-y-trifluoropropylmemylpolysiloxane, 
having an average molecular weight of 1689 and the general formula: 

ch 3 a/ s 

15 80 parts of pyridine and 329 parts of tetrahydrofuran, and the resulting mixture was 15 
stirred at 80 — 85 °C for 4 hours. The reaction product was then washed with water 
in order to remove pyridine hydrochloride and tetrahydrofuran, and subjected to 
distillation under reduced pressure to remove toluene. A solid pale yellow, transparent 
photopolymerizable silicone compound, having a pour point of 35°C was thus obtained 

20 in a yield of 94% (1069 parts). 20 
A photosensirizer and a solvent were added to this silicone compound to give 
the following composition: 

Photopolymerizable silicone prepared in the manner 

described above: 100 parts 

25 ^nitroaniline 4 parts 25 

Toluene 1000 parts 

After this composition had been well stirred ,it was spread, by means of a spinner, 
into a 10 /x thick layer over an aluminium plate, and was then exposed to rays from 
an 800 W super-high pressure mercury arc lamp, placed 40 cm away, for 1 — 2 
30 minutes. The layer was then developed with methyl ethyl ketone, dried and heat- 30 
cured at 150°C to produce a strong, insoluble and hard film, having superior heat-, 
chemical-, and corrosion-resistance. 

When picramide, methylene blue, 4,4'-bis(dimethylamino)benzophenone, or 2,4,6- 
triphenylpyrilium perchlorate was used in place of the p-niixoaniline, a similar result 
35 was obtained in each case. 35 

Example 5 

A mixture of 248 parts of y-methac^loxypropyltrimethoxysilane and 464 parts 
of y-methacryioxypropylmethylbUmethoxysuane was added, dropwise over one hour, to 
a mixture of 712 parts of toluene, 50 parts of isopropylalcohol and 10 parts of acetic 

40 add, placed in a four-necked flask, kept at 5 — 10°C The resulting mixture was 
stirred for 2 hours, and then washed with water until it became neutral. The reaction 
product thus obtained was subjected to distillation under reduced pressure in order 
to remove toluene, and to the resulting product (concentration of silicone compound : 
60%) were added 610 parts of dmydroxydimethylpolysiloxane, having an average 

45 molecuta weight of 610 and the general formula: 45 



40 



0.3 part of tin octoate, and 0.2 part of methoxyhydroquinone, as a polymerization 
inhibitor. The resulting mixture was stirred at 100 — 110° C, while generated water 
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was removed, gs an azeo tropic mixture with toluene. When no more water was genera- 
ted, toluene was removed by distillation under reduced pressure to obtain a colourless, 
transparent liquid photopolymerizable silicone compound in a 93% yield (1105 parts). 
A pbotosensitizer and a solvent were added to this silicone compound to give 
g the f olio wmg composition: 5 

Photprtflymerizablesitfcone prepared in the 

manner described above: 100 parts 

Picramidc 4 parts 

Toluene 50 parts 

10 After this composition had been well stirred, it was spread, by means of a spinner, 10 
intp a 10 ft ifiicfc layer over an aluminium plate, and was then exposed under reduced 
pressure, to rays from a 3000 W xenon lamp, placed 50 cm away, for 3 — 4 minutes. 
The layer was then developed with methyl ethyl ketone, dried, and heat-cured at 
150°C to produce a strong, insoluble and hard film, having superior heat-, chemical-, 

15 and corrosion-resistance. # 15 

When methylene blue, 4,4 f -bis(dmemy3ammo)beriTOphenone, or 2,4,6^tripherryl- 
pyrOium perchlorate was used in place of the picramide, a similar result was obtained 
in each case. 
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Example 6 

2Q Into a four-necked flask were introduced 175 parts of a straight-chained 

dilrydroxymetbyiphenylsfloxanc, having an average molecular weight of 1748, and the 
general formula: 

Gfj C 6 H$ 

36 parts of TKrirmamoiloxypropyltriacetoxysilane and 175 parts of toluene, and the 
25 resulting mixture was heated to 75 — 80° C. After the mixture had been stirred for 25 
30 minu tes, 5.4 parts of water was added to it, and the mixture was then stirred for 
a further 4 hours. The resulting reaction product was then distilled under reduced 
pressure to remove acetic acid and toluene and obtain a pale yellow transparent photo- 
polymerizable silicone compound in a 95% yield (188 parts}. The viscosity of this 
30 silicone compound proved to be 153 cs (25° C). A photosensitizer and a solvent were 30 
added to this silicone compound to give the following composition : 

Photoporymerizable organopolysiloxane prepared 

by the above-given method: 100 parts 

2,6^icWoro-4-mtroaniline 4 parts 

35 Toluene 50 parts 35 



After the composition had been well stirred, it was spread, by means of a spinner/ 
into a 10 /* thick layer over an aluminium plate, and was then exposed, under reduced 
pressure, to rays from ah 800 W super-high pressure mercury lamp, placed 40 cm 
away, for 1 — 2 minutes. The layer was then developed, dried, and heat-cured at 
40 150°C to produce a strong, insoluble and hard film having superior heat-, chemical-, 40 
and corrosion-resistance. 

When picramide, methylene blue, 4,4 r -bis(a^emylamino)beiiTOphenone, or 2,4,<5- 
triphenylpyrilium perchlorate was used in place of the 2,6^cWoro-4-nitroanilihe, a 
similar result was obtained in each case. 

45 Example 7 45 

500 parts of water, 74 parts of toluene, and 99 parts of n-butyl alcohol were 
placed in a four-necked flask and cooled to 10°C or under. A mixture of 74 parts 
of cUmethyldichlorosilane, 101 parts of diphenyldichlorosilane, 21 parts of monophenyl- 
trichlorosilane, and 29 parts of y-rnemacryloxypropyltriethoxysilane was added drop- 

50 wise over one hour. The resulting mixture was stirred for 30 more minutes, and then 50 
allowed to stand so a layer of hydrochloric acid could separate, The solvent layer was 



\ 
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washed with water until its pH became 7 — 8, and then distilled under reduced pres- 
sure to remove toluene, butyl alcohol and generated water. A pale yellow, transparent 
photopolymerizable silicone compound having a four point of 73 °C was thus obtained 
in a yield of 93% (160 parts). A photosensitizer and a solvent were added to the 
5 silicone compound to give the following composition : 5 

* 

Photopolymerizable organopolysiloxane obtained 

in the manner described above: 100 parts 

2,4-dnu'trophenol 4 parts 

Toluene 1000 parts 

10 After this composition had been well stirred, it was spread, by means of a spinner, into 10 
a 10 ? u thick layer over an aluminium plate, and was then exposed, under reduced 
pressure, to rays from a 3000 W xenon lamp, placed- 50 cm away, for 3 — 4 minutes. 
The layer was then developed with methyl ethyl ketone, dried, and heat-cured at 
150°C to produce a strong, insoluble and hard film, having superior heat-, chemical-, 

15 and corrosion-resistance, 15 
When picramide, methylene blue, 4,4 f -bis(dimethylamino)benzophenone, or 2,4,6- 
triphenylpyntfum perchlorate was used in place of the 2,4-dmitrophenol, a similar 
result was obtained in each case. 
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Example 8 

In a four-necked flask were placed 117 parts of a straight-chained disodium- 20 
dimethyl siliconate, having an average molecular weight of 1172 and the general 
formula : 



CH 3 

and 59 parts of toluene. While the resulting mixture was stirred at room temperature, 
25 33 parts of y-^^mamoyloxypropylmethyldichlorosilane was added dropwise over 30 25 
minutes. The resulting mixture was then stirred for a further 4 hours. Subsequently, 
generated sodium chloride was filtered off, and toluene was removed by distillation 
under reduced pressure to obtained, in a 95% yield, a colourless transparent photo- 
polymerizable silicone compound (132 parts) whose viscosity proved to be 85 cs 
30 (25°C). 30 
A photosensitizer and a solvent were added to this silicone compound to give the 
following composition: 

Photopolymerizable organopolysilozane prepared 

in the manner described above: 100 parts 

35 Benzaldehyde 4 parts 35 

Toluene 50 parts 

After this composition had been well stirred, it was spread, by means of a spinner, 
into a 10 p. thick layer over an aluminium plate, and was then exposed under reduced 
pressure to rays from an 800 W super-high pressure mercury arc lamp, placed 40 cm 
40 away, for 1 — 2 minutes. The layer was then developed with methyl ethyl ketone, dried, 40 
and heat-cured at 150°C to produce a strong, insoluble and hard film, having superior 
heat-, chemical-, and corrosion-resistance. When picramide, methylene blue, 4,4'-bis- 
(dmethylamino)benzophenone, or 2,4,6-triphenylpyrilium perchlorate was used in 
place of the benzaldehyde, a similar results was obtained in each case. 

45 Example 9 45 

208 parts of a straight-chained a^memoxydimethylpolysiloxane, having an average 
molecular weight of 416, and the general formula : 

CH 3 
CH 3 
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48 parts of y-methacryloxypropylmethyldichlorosilanc, 03 part of ferric chloride, and 
0.1 part of hydroquinone were placed in a four-necked flask, and the resulting mixture 
was slowly stirred while it was heated and attention was paid to the generation of 
methyl chloride so that the mixture was reacted at 75 — 85°C for one hour and at 

5 110°C for three hours. When the generation of methyl chloride ceased, the reaction 5 
product was cooled, and, by use of activated charcoal, ferric chloride was Altered off. 
A colourless transparent photopolymerizable silicone compound having a viscosity of 
103 cs (25°C) was thus obtained in a yield of 96% (197 parts). 

A photosensrtizer and a solvent were added to mis silicone compound to give 

10 the following composition : 10 

Photopolymerizable organopolysHoxane prepared 

in the manner described above : 100 parts 

Acetophenone 4 parts 

Toluene 50 parts 

15 After this composition had been well stirred, it was spread, by means of a spinner, into 15 
a 10 ft thick layer over an aluminium plate, and was then exposed, under reduced 
pressure to rays from a 3000 W xenon lamp, placed 50 cm away, for 3 — 4 minutes. 
The layer was then developed with methyl ethyl ketone, dried, and heat-cured at 
150°C to produce a strong, insoluble and hard film having superior heat-, chemical-, 

20 and corrosion resistance. 20 
When picramide, methyl bine, 4,4'-bis(dimemyiammo)benzophenone, or 2,4,6- 
triphenylpyrilium perchlorate was used in place of the acetophenone, a similar result 
was obtained in each case. 

Example 10 

25 149 parts of monomcmyltrichlorosilane, 247 parts of y-acryloxypropyltrichloro- 25 

sOane, and 0.1 part of hydro qninone were placed in a four-necked flask, and 128 
parts of methanol were added dropwise at a temperature not exceeding 10°C The 
resulting mixture was gradually heated to 120°C, while attention was paid to the 
generation of hydrochloric acid, and kept at this temperature for one hour. When no 

30 more hydrochloric acid was generated, the temperature was lowered to 50°C, 05 part 30 
of ferric chloride was added to the reaction product, and, while attention was paid to 
the generation of methyl chloride, the resulting mixture was heated to 130° C, and 
kept at that temperature for 4 hours. When no more methyl chloride was generated, 
the mixture was cooled to 50°C, 30 parts of methanol and 5 parts of sodium carbonate 

35 were added and the mixture was left to neutralize for one hour. Subsequently, genera- 35 
ted sodium chloride and surplus sodium carbonate were filtered off, and the unreacted 
methanol was removed by distillation under reduced pressure, to obtain a colourless 
transparent liquid photopolymerizable silicone compound in a 90% yield (288 parts) 
and having a viscosity of 57 cs (25°Q. A photosensitizer and a solvent were added 

40 to this silicone compound to give the following composition : 40 

Photopolymerizable organopolysiloxane prepared 

in the manner described above: 100 parts 

p,p'-diammobenzophenone 4 parts 

Toluene " 50 parts 

45 After the composition had been well stirred, it was spread, by means of a spinner, 45 
into a 10 ^ thick layer over an aluminium plate, and was then exposed, under reduced 
pressure, to rays from an 800 W super-high pressure mercury arc lamp, placed 40 cm 
away, for 1 — 2 minutes. The layer was then developed with methyl ethyl ketone, 
dried, and heat-cured at 150°C to produce a strong, insoluble and hard film having 

50 superior heat-, chemical-, and corrosion-resistance. When picramide, methylene blue, 50 
4,4 r -bis(dimemylamino)benzophenone, or 2,4,6-triphenylpyruium perchlorate was used 
in place of the p,p r -diaminobenzophenone, a similar result was obtained in each case. 

Example 11 

248 parts of y-acryloxypropyltriethoxysilane, 740 parts of octamethylcyclotetra- 
55 siloxane, 0.25 part of methoxyhydroauinone as a polymerization inhibitor, and 50 55 
parts of activated clay were placed in- a three-necked flask, and the resulting mixture 
was reacted by stirring at 100°C for 8 hours. After the reaction was over, the add 
clay was removed by filtration, and the unreacted substances were removed by distilla- 
tion under reduced pressure to obtain a colourless transparent liquid photopolymeriz- 
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able silicone compound, whose viscosity was 110 cs (25 0 Q, in a 96% yield (948 
parts). x v 

A photosensitizer and a solvent were added to this silicone compound to give the 
following composition : 

5 Photopolymerizable organopolysiloxane prepared 5 

in the manner described above: 100 parts 

Benzoquinone 4 
Toluene 1000 parts . 

After this composition had been well stirred, it was spread by means of a spinner, into 
10 a 10 ji thick layer over an aluminium plate and was then exposed, under reduced 10 
pressure, to rays from a 3000 W xenon lamp, placed 50 cm away, for 3 — 4 minutes. 

* aycr was then developed with methyl ethyl ketone, dried, and heat-cured at 
150°Q to produce a strong, insoluble and hard film, having superior heat-, chemical-, 
and corrosion-resistance. 

15 When picramide, methylene blue, 4,4 r -bis(dmiemylammo)benzophenone, or 2,4,6- 15 

tnphenylpyrilium perchlorate was used in place of the benzoquinone, a similar result 
was obtained in each case. 
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Example 12 

368 parts of dimemylpolysiloxane, terminated with nwnohydrogendimethyisilyl 
radical, and having an average molecular weight of 726, and the general formula- 20 



C* 3 CMj Off 

J?^ 0 - 5 ^ of hydroquinone were placed in a three-necked flask, and kept at 75— 
85 C. Subsequently a mixture of 138 parts of allyl methacrylate and 02 part of 
cMoroplatinic aad was added dropwise while attention was paid to the generation of 
25 neat. The reaction system was then further heated and allowed to react at 110°C 25 
for 8 hours. When the reaction ceased, unreacted allyl methacrylate was removed by 
distillation under reduced pressure to obtain a pale yellow transparent liquid photo- 
^lymenzable silicone compound having a viscosity of 150 cs (25°C) in a yield of 
°6% (474 parts). ■ 

30 * „ A Photosensitizer and a solvent were added to this silicone compound to give the 30 
following composition: 

Photopolymerizable silicone prepared 

in the manner described above: 100 parts 

Anthraquinone 4 nam 

35 Toluene 1000 parts 35 

After this composition had been well stirred, it was spread by means of a spinner, 
mto a 10 ji thick layer over an aluminium plate, and was then exposed to rays from 
a super-nigh pressure mercury arc lamp, placed 40 cm away, for 1—2 minutes The 
layer was men developed with methyl ethyl ketone, dried, and heat cured at 150°C to 
40 produce a strong, insoluble and hard film having superior heat-, chemical- and corro- At\ 
sion-resistance. ~ " w 

When picramide, methylene blue, 4,4 r -bis(dimemylamina)benzophenone, or 2,4,6- 
tnphenylpynhum perchlorate was used in place of the anthraquinone, a similar result 
was obtained in each case. 

45 Example 13 

304 parts of allyl cinnamate, 02 part of a 2% isopropylalcohol solution of 
chloroplatinic aad and 0.3 part of memoxyhydroquinone were placed in a three-necked 
flask, stirred and heated to 80°C 356 parts of hyoromemylpolysiloxane terminated 
with tnmetfaylsilyl radical and having an average molecular weight of 712 and the 

50 general formula: 



45 
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C*3 CXj CH 3 CM 3 



was added dropwise over one hour while attention was paid to the generation of heat. 
Subsequently, the reaction system was reacted at 100 — 105°C for four more hours 
to obtain a pale yellow transparent liquid photoporymerizable silicone compound having 
5 a viscosity of 40 cs (25°C) in a 98% yield (625 parts). A photosensitizer and a solvent 5 
-were added to this silicone compound to give the following composition: 

Photopolymerizable silicone prepared 

in the manner described above: 100 parts 

1,2-naphmoquinone 4 parts 

10 Toluene 60 parts 1U 

After this composition had been well stirred, it was spread, by means of a spinner, 
into a 10 /i thick layer over an aluminium plate, and was then exposed, under reduced 
pressure, to rays from a 3000 W xenon lamp, placed 50 cm away, for 3 — 4 minutes. 
The layer was then developed with methyl ethyl ketone, dried, and heat-cured at 
15 150°C to produce a strong, insoluble and hard film having superior heat-, chemical-, 15 
and corrosion-resistance. 

When picramide, methylene blue, 4,4 / -bis(dimethylammo)ben2ophenone, or 2,4,6- 
triphenyipyrilium perchlorate was used in place of the 1^-naphthoquinone, a similar 
result was obtained in each case. 

20 Example 14 20 

712 parts of the siloxane used as starting material in Example 12, 0.5 part of a 
2% isopropylalcohol solution of chloroplatinic acid, 1500 parts of isopropylalcohol, 
0.25 part of potassium acetate, and 0.5 part of hydroquinone were placed in a three- 
necked flask, and while the resulting mixture was kept at 78°Q 642 parts of diethy- 

25 leneglycol dimethacrylate was added dropwise over one hour. Subsequently, the result- 25 
fag mixture was kept at 78°C for another 8 hours to allow it to react. When the reac- 
tion ceased, isopropylalcohol and unreacted diethyleneglycol dimethacrylate were dis- 
tilled off under reduced pressure, and then the reaction product was cooled. Potassium 
acetate was then removed by filtration to obtain a colourless transparent liquid 

30 photopolymerizable silicone compound having a viscosity of 105 cs (25°C) in a 93% 30 
yield (1259 parts). 

A photosensitizer and a solvent were added to this silicone compound to give 
the following composition: 

Photopolymerizable silicone obtained in 

35 the manner described above:. 100 parts 35 

3-methyl-l^-dlazo-l^benzanthrone 4 parts 

Toluene 1100 parts 

After mis composition had been well stirred, it was spread, by means of a spinner, 
into a 10 p thick layer over an aluminium plate, and was then exposed, under reduced 

40 pre ss ur e, to rays from an 800 W super-high pressure mercury arc lamp, placed 40 cm 40 
away, for 1 — 2 minutes. The layer was then developed with methyl ethyl ketone, 
dried and heat-cured at 150°C to produce a strong, insoluble and hard film having 
superior heat-, chemical-, and corrosion-resistance. 

When picramide, methylene blue, 4,4 f -bis(d^emylamino)benzophenone, or 2,4,6- 

45 triphenylpyrilium perchlorate was used in place of the 3-memyl-l,3-diazo-l,9-benz- 45 
anthrone, a similar result was obtained in each case. 

Example 15 

A mixture of 645 parts of dimethyldichlorosilane, 300 parts of monomethyltri- 
chlorosilane, and 115 parts of monomethymydVogendichlorosilane was added dropwise 
50 over two hours to a mixture of 1000 parts of toluene, 300 parts of n-butanol and 50 
5000 parts of water, kept at a temperature not exceeding 10°C The resulting mixture 
was stirred for a further three hours, and was then washed with water until its pH 
became 6.8. Subsequently, toluene was removed from the reaction system by distiUa- 
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tion under reduced pressure until the siloxane concentration in the system reached 
50%, 0.5 part of a 2% octanol solution of chloroplatinic acid, 0.5 part of hydro- 
quinone and 190 parts of allyl cinnamate were added to the reaction system, and, 
while attention was paid to the generation of heat, the resulting mixture was slowly 

5 heated to and then kept at 110°C for 10 hours. After reaction ceased, toluene and 5 
unreacted substances were removed by distillation under reduced pressure to obtain a 
pale yellow, transparent, liquid photopolymerizable silicone compound having a 
viscosity of 805 cs (25°C) in a 95 % yield (714 parts). 

A photosensitizer and a solvent were added to this silicone compound to give 

10 the following composition : 10 

Photopolymenzable organopolysiloxane prepared 

in the manner described above: * 100 parts 

Rhodamine blue 50 parts 

Toluene 100 part s 

15 After this composition had been well stirred, it was spread, by means of a spinner 15 
into a 10 ^ thick layer over an aluminium plate, and was then exposed, under reduced 
pressure, to rays from an 800 W super-high pressure mercury arc lamp, placed 40 
cm away, for 1 — 2 minutes. The layer was then developed with methyl ethyl ketone, 
dried, and heat-cured at 150°C to produce a strong, insoluble and hard film having 
superior heat-, chemical-, and corrosion-resistance. When picramide, 5-nitroacenaph- 20 
thene, 4,4'-bis(dimethylammo)benzophenone or 2,4,6-triphenylpyrilium perchlorate 
was used in place of the modarnine blue, a similar result was obtained in each case. 
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Example 16 

a lg 5 parts of y-chloropropylmethylpolysiloxane, terminated with dimethylethoxy- 
25 silyl radical and having an average molecular weight of 927, and the general formula: 25 

&<3 &* s CH 2 CH 2 CH 2 Cl 
Cffj Cfifj CH 3 

0.5 part of hydrofuran, 94 parts of dimethyiformaldehyde, and 21 parts of triethyi- 
amine were placed in a three-necked flask. 69.8 parts of sodium methacrylate were 
added to the resulting mixture with stirring, and then the reaction system was stirred 

30 for two hours, heated to 80°C, and stirred for 4 more hours. When reaction ceased, 
the reaction product was cooled, unreacted sodium methacrylate and generated sodium 
chloride were removed by filtration, and dimethyiformaldehyde was removed by dis- 
tillation under reduced pressure to obtain a pale yellow, transparent, liquid photo- 
polymerizable silicone compound having a viscosity of 30 cs (25°C), in a 95% yield 

35 (203 parts), 

A photosensitizer and a solvent were added to this silicone compound to give the 
following composition: £ 

Photopolymerizable organopolysiloxane prepared 

in the manner described above: 100 parts 

40 Methylene blue 4 parts 40 

n-propyi alcohol 50 parts w 

Toluene 50 parts 

After this composition had been well stirred, it was spread by means of a spinner, 
into a 10 fi thick layer over an aluminium plate and was then exposed, under reduced 

45 Pressure, to rays from a 3000 W xenon lamp, placed 50 cm away, for 3—4 minutes 45 
m layer was then developed with methyl ethyl ketone, dried, and heat-cured at 
150°C to produce a strong, insoluble and hard film having superior heat-, chemical- 
and corrosion-resistance. * 
When picramide, 5-nitroacenaphthene, 4,4'-bis(dimethylamino)benzophennne or 

50 2,4>triphenylpyrilium perchlorate was used in place of the methylene blue, a similar 50 
result was obtained in each case. 



35 
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Example 17 

348 parts of 7-bromopropylmcthyJpolysiloxane, terminated with trimethylsilyl 
radical, and having an average molecular weight of 1394 and the general formula: 



ffr f2CH 2 CH 2 Br CH 3 CH 3 

*"3 <*3 ch 3 ar 3 

5 0.5 part of hydroquinone, 174 parts of tetrahydrofuran, and 17 parts of pyridine were 5 
placed in a three-necked flask, heated to 80°C, and 234 parts of sodium cinnamate 
was added with stirring. The resulting mixture was allowed to react at 80° C for 8 
more hours. When the reaction ceased, the reaction system was cooled, unreacted 
sodium cinnamate and generated sodium chloride were removed by nitration, and 

10 tetrahydrofuran was removed by distillation to obtain a pale yellow, transparent, 10 
liquid photopolymerizable silicone compound having a viscosity of 380 cs (25 °C), 
in a 96% yield (464 parts). 

A photosensitizer and a solvent were added to this silicone compound to give 
the following composition : 

15 Photopolymerizable organopolysiloxane prepared 15 

in the manner described above: 100 parts 

Chrome green 4 parts 

n-propyl alcohol 50 parts 

Toluene 100 parts 

20 After this composition had been well stirred, it was spread by means of a spinner, 20 
into a 10 ft thick layer over an aluminium plate, and was then exposed to rays from 
a super-high' pressure mercury arc lamp, placed 40 cm away, for 1 — 2 mmutrs. The 
layer was then developed with methyl ethyl ketone, dried, and heat-cured at 150°C 
to produce a strong, insoluble and hard film having superior heat-, chemical-, and 

25 corrosion-resistance. 25 
When picramide, 5-nitroacenaphthene, 4,4 f -bis(dimethyiainino)ben2ophenone, or 
2,4,6-triphenylpyrilium perchlorate was used in place of the chromium green, a similar 
result was obtained in each case. 

Example 18 

30 351 parts of organopolysiloxane, containing y-hydroxypropyl radical terminated 30 

with trimethylsilyl radical, and having an average molecular weight of 1404 and the 
general formula: 

Off €H$ CfkCHzCHzW Cftj 

CH 3 CH 3 CH 3 CH 3 

351 parts of toluene, 0.5 part of hydroquinone, 141 parts of methyl cinnamate ester, 
35 and OS part of zinc acetate were placed in a three-necked flask, equipped with a frac- 35 

donating column. The resulting mixture was kept at 110°C for 8 hours while reaction 

occurred, toluene was refluxed, and methanol was subjected to fractional distillation. 

When no more methanol was distilled, toluene and methyl cinnamate ester were 

removed by distillation under reduced pressure to obtain a pale yellow, transparent 
40 liquid photopolymerizable silicone compound having a viscosity of 108 cs (25°Q, in 40 

a 96% yield (442 parts). A photosensitizer and a solvent were added to this silicone 

compound to give the following composition: 

Photopolymerizable silicone prepared 

in the manner described above: 100 parts 

45 Azo green 4 parts 45 

n-propyl alcohol 50 parts 

Toluene 50 parts 
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After this composition had been well stirred, it was spread, by means of a spinner, 
into a 10 p. thick layer over an aluminium plate, and was then exposed, under reduced 
pressure, to rays from a 3000 W xenon lamp, placed 50 cm away, for 3 — 4 minutes 
The layer was then developed with methyl ethyl ketone, dried, and heat-cured at 
5 • 150°C to produce a strong, insoluble and hard film, having superior heat-, chemical- 5 
and corrosion-resistance. 

When picramide, 5-nitroacenaphthene, 4,4'-bis(diniethylammo)benzophenone, or 
2,4,6-triphenylpyrilium perchlorate was used in place of the azo green, a similar result 
was obtained in each case. 

10 Example 19 10 

142 parts of methylpolysiloxane, containing y-glycidyloxypropyl radical terminated 
with trimethylsilyl radical, and having an average molecular weight of 1424 and the 
general formula : 



CH3 chj a/ 3 ch 3 



15 0.5 part of hydroquinone, 150 parts of toluene and 1.0 part of anhydrous tin tetra- 15 
chloride were placed in a three-necked flask and heated to 50°C. 29 parts of meth- 
a cry lie acid was added dropwise, with stirring, over two hours and then stirring was 
continued at the same temperature for another 8 hours to allow reaction to occur. 
When the reaction ceased, toluene was removed from the reaction system by distilla- 

20 tion under reduced pressure to obtain a pale yellow, transparent, liquid photopoly- 20 
merizable silicone compound having a viscosity of 68 cs (25°Q, in a 98% yield 
(164 parts). 

A photosensitizer and a solvent were added to this silicone compound to give 
the following composition : 

25 Photopolymerizable silicone obtained 25 

in the manner described above: 1Q0 parts 

2,4,6-triphenylpyrilium perchlorate 4 parts 

Toluene 100 parts 

After this composition had been well stirred, it was spread, by means of a spinner, 
30 into a 10 /x thick layer over an aluminium plate, and was then exposed, under reduced 30 

pressure, to rays from a super-high pressure mercury arc lamp, placed 40 cm away, 

for 1 — 2 minutes. The layer was then developed with methyl ethyl ketone, dried, and 

heat-cured at 150°C to produce a strong, insoluble and hard film having superior 

heat-, chemical-, and corrosion-resistance. 
35 When picramide, 5-nitroacenaphthene, or 4,4 f -bis(m*memylaniino)ben2ophenone, 35 

was used in place of the 2,4,6-triphenylpyrrilium perchlorate, a similar result was 

obtained in each case. 

Example 20 

237 parts of the siloxane used as starting material in Example 20, 0.5 part of 
40 hydroquinone, 300 parts of xylene and 1.0 part of anhydrous tin tetrachloride were 40 
placed in a three-necked flask, heated to 80° C, and 80 parts of 2-hydroxyethyl meth- 
acrylate was added dropwise with stirring, over three hours. Subsequently, the reac- 
tion system was stirred at the same temperature for a further 18 hours to allow reac- 
tion to occur. When the reaction ceased, xylene was removed by distillation under 
45 reduced pressure to obtain a pale yellow, transparent liquid photopolymerizable silicone 45 
compound having a viscosity of 95 cs (25°C), in a 95% yield (285 parts). 

A photosensitizer and a solvent were added to this silicone compound to give 
the following composition : 

Photopolymerizable organopolystloxane prepared 

50 in the manner described above: 100 parts 50 

2,4,6-triphenylthiapyrilium perchlorate 4 parts 

Toluene 100 parts 
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After this composition had been well stirred, it was spread, by means of a spinner, into 
a 10 fi thick layer over an aluminium plate, and was then exposed under reduced 
pressure to rays from a xenon lamp, placed 50 cm away, for 3 — 4 minutes. The 
layer was then developed with methyl ethyl ketone, dried, and heat-cured at 150°C 
to produce a strong, insoluble and hard film, having superior heat-, chemical-, and 
corrosion-resistance. 

When picramide, methyl blue, 5-nitroacenaphthene, or 4,4M>is(dirnethyl- 
amino)benzophenone was used in place of the 2,4,6^triphenylthiapyrih"um perchlorate, 
a similar result was obtained in each case. 

Example 21 

317 parts of mcthylpolysiloxane, containing y-chloropropyl radical, and having 
an average molecular weight of 1373 and the general formula: 



10 



fj fzCfi Z CN z a Of, CH 3 
CH 3 CH S CH 3 O/j 



15 



20 



25 



30 



35 



40 



was added dropwise, with stirring, over one hour to a mixture of 165 parts of rinnamic 
acid, 347 parts of toluene, 0.5 part of hydroquinone and 120 parts of triethyiamine 
maintained at 80 — 90°C The reaction system was allowed to react for a further 8 
hours and was then cooled. Generated triethyiamine hydrochloride was removed by 
nitration, and toluene and unreacted substances were removed by distillation under 
reduced pressure. A pale yellow, transparent liquid, photopolymerizable siloxane, 
having a viscosity of 50 cs (25°C) was obtained in a 98% yield (420 parts). 

A photosensitizer and a solvent were added to this siloxane to give the following 
ition: 



Photopolymerizable oiganopolysiloxane prepared 

in the manner described above: 
2,4,6^triphenyipyrilium fiuoroborate 
Toluene 



100 parts 
4 parts 
100 parts 



After this composition had been well stirred, it was spread, by means of a spinner, 
into a 10 fi thick layer over an aluminium plate, and was then exposed, under reduced 
pressure, to rays from an 800 W super-high pressure mercury arc lamp, placed 40 cm 
away, for 1 — 2 minutes. The layer was then developed with methyl ethyl ketone, dried 
and heat-cured at 150°C to produce a strong, insoluble and hard film, having superior 
heat-, chemical-, and corrosion-resistance 

When picramide, methylene blue, 5-nitroacenaphthene or 4,4'-bis(dimeftylamino)- 
benzophenone was used in place of the 2,4,6-triphenylpyrilium fiuoroborate, a similar 
result was obtained in each case. 

Example 22 

247 parts of acryloxypropyltrichlorosilane was added dropwise over one hour to 
a mixture of 500 parts of water, 100 parts of toluene and 50 parts of isopropyl alcohol 
kept at 5 — 10° C, and after a hydrochloric acid layer had separated, the siloxane 
toluene layer was washed with water until its pH became 6.8. To the latter layer were 
added 612 parts of dmydroxydimethylsilicone, represented by the general formula : 



15 



20 



25 



30 



35 



40 



45 



Of 3 

(wherein n= 10000), 0.5 part of potassium acetate, and 0.5 part of hydroquinone, and 
the resulting mixture was reacted at 110 — 115°C for 8 hours. Subsequently, toluene 
was removed by distillation under reduced pressure to obtain a pale yellow, trans- 
parent, solid photopolymerizable silicone compound, having a pour point of 45°C, 
in a yield of 97% (754 part). 
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A photosensitizer and a solvent were added to this silicone compound to give the 
following composition. 

Photopolymexizable silicone prepared 

in the manner described above: 100 parts 

2,4^triphenylthiapyrilium fiuoroborate 4 parts 5 

Toluene 1000 parts 

After this composition had been well stirred, it was spread, by means of a spinner, 
into a 10 /i thick layer over an aluminium plate and was then exposed, under reduced 
pressure, to rays from a 3000 W xenon lamp, placed 50 cm away, for 3 — 4 minutes. 
The layer was then developed with methyl ethyl ketone, dried, and heat-cured at 10 
150°C to produce a strong, insoluble and hard film having superior heat-, chemical-, 
and corrosion-resistance. 

When picramide, 5-nitroacenaphthene, or 4,4'-bis(c^emylaniino)benzophenone 
was used in place of the 2,4,6-triphenylthiapyiiuum fiuoroborate, a similar result was 
15 obtained in each case. 15 

^ Example 23 

To 92 parts of the siloxane (65 % toluene concentration) used as starting material 
in Example 23 were added 276 parts of dJacetoxymemylphenylsiloxane, represented 
by the general formula : 



10 



fir f*4r 

**3 C S H S 



20 



(where m-h*=5000, and n/(w4-n)=0.05), 0.5 part of potassium acetate, and 03 
part of hydroquinone, and the resulting mixture was reacted in the manner described 
in Example 23 for 10 hours, while generated acetic acid was removed. A colourless, 
transparent solid photopolymexizable silicone compound having a pour point of 53 °C 
25 was obtained in a yield of 98% (361 parts). 25 
A photosensitizer and a solvent were added to this silicone compound to give the 
following composition: 

Photopolymerizable silicone prepared 

in the manner described above: 100 parts 

30 4,4'-bi$(d^emylamino)benzophenone 4 parts 30 

Toluene 1000 parts 

After this composition had been well stirred, it was spread, by means of a spinner, 
into a 10 /ll thick layer over an aluminium plate, and was then exposed to rays from 
a 3000 W xenon lamp, placed 50 cm away, for 3—4 minutes. The layer was then 
35 developed with methyl ethyl ketone, dried, and heat-cured at 150°C to produce a 35 
strong, insoluble and hard film, having superior heat-, chemical-, and corrosion- 
resistance. 

When picramide, methylene blue, or 2,4,6-triphenylpyrilium perchlorate was 
used in place of the 4,4'-bis(dWemylamino)benzophenone, a similar result was obtained 
40 in each case. 40 

Example 24 

239 parts of di sodium methylphenyl siliconate, having an average molecular 
weight of 2386 and the general formula : 

45 and 239 parts of toluene were placed in a four-necked flask, and, while the resulting 45 
mixture was stirred at room temperature, 28 parts of T^methacryloxypropyltrichloro- 
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silane was added dropwise over one hour. Subsequently, stirring was continued for 
8 hours to allow reaction to occur. When the reaction ceased, the reaction product 
was washed with water until its pH became 7.0, and toluene was removed by dis- 
tillation under reduced pressure. A photopolymerizable silicone compound having a 
5 pour point of 80°C was obtained in a 96% yield (251 parts). 5 
A photosenskizer and a solvent were added to this silicone compound to give 
the following composition : 

Photopolymerizable silicone prepared 

in the manner described above : 100 parts 

10 5-mtroacenaphthene 4 parts 10 

Toluene 1000 parts 

After this composition had been well stirred, it was spread, by means of a spinner, 
into a 10 fi thick layer over an aluminium plate, and was then exposed, under reduced 
pressure, to rays from a super-high pressure 800 W mercury arc lamp, placed 40 cm 
15 away, for 1 — 2 minutes. The layer was then developed with methyl ethyl ketone, dried 15 
and heat-cured at 150°C to produce a strong, insoluble and hard film, having superior 
heat-, chemical-, and corrosion-resistance. When picramide, methylene blue, 4,4 r - 
bis(dimemylaniino)ben2ophenone, or 2,4,6-triphenyipyrmum perchlorate was used in 
place of the 5-nitroacenaphthene, a similar result was obtained in each case. 

20 Example 25 20 

149 parts of monomemyltrichlorosilane, 280 parts of y-methacryloxypropyltri- 
chlorosilane, and 258 parts of diphenyldichlorosilane were placed in a four-necked 
flask, and 224 parts of methanol was added over one hour with stirring. Subsequently, 
the resulting mixture was heated to 98 °Q while attention was paid to the generation 

25 of hydrochloric acid, and then the temperature was lowered to 50°C or under. Next, 25 
1.5 parts of ferric chloride was added and the reaction system was gradually heated, 
while attention was paid to the generation of methyl chloride, so that reaction was 
carried out at 120°C for 5 hours. When no more methyl chloride was generated, 792 
parts of toluene was added to the reaction product, which was then washed with water 

30 until its pH became 7.0. Toluene was then removed from the reaction product by 30 
distillation under reduced pressure to obtain a solid photopolymerizable silicone com- 
pound having a pour point of 95°Q in a 95 % yield (755 parts). 

A photosensitizer and a solvent were added to this silicone compound to give the 
following composition: 

35 Photopolymerizable silicone prepared 35 

in the manner described above: 100 parts 

4,4 f -bis(dimemylaniino)benzopbenone 4 parts 

Toluene 1000 parts 

After this composition had been well stirred, it was spread, by means of a spinner, 
40 into a 10 thick layer over an aluminium plate, and was then exposed, under reduced 40 
pressure, to rays from a 3000 W xenon lamp, placed 50 cm away, for 3 — 4 minutes. 
The layer was then developed with methyl ethyl ketone, dried, and heat-cured at 
150°C to produce a strong, insoluble and hard film having superior heat-, chemical-, 
and corrosion-resistance. 

45 When 5-nitroacenaphthene, or 2,4,6-triphenylpyrilium perchlorate was used in 45 

place of the 4,4'-bis(dmiemylamino)benzophenone, a similar result was obtained in 
each case. 

Example 26 

115 parts of methyihydrogen dichlorosilane, 149 parts of monomethyltrichloro- 
50 silane, 211 parts of monophenyltrichlorosilane and 516 parts of dimethyidichlorosilane 50 
were added dropwise over two hours to a mixture of 1000 parts of toluene, 100 parts 
of methanol and 5000 parts of water, stirred and maintained at 5 — 10°C The result- 
ing mixture was washed with water until its pH became 7.0 and then toluene was 
removed by distillation under reduced pressure until the siloxane concentration of the 
55 reaction mixture reached 50%. Subsequendy, a mixture of 138 parts of aliyl meth- 55 
acrylate, 02 part of a 2% isopropanol solution of chloroplatinic add and 0.5 parts of 
hydroquinone was slowly added dropwise to the system, while attention was paid to the 
generation of heat. When the addition was over, the resulting mixture was heated to 
80°Q and then allowed to react at this temperature for 10 hours. When the reaction 
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ceased, unreacted substances and toluene were removed by distillation under reduced 
pressure to obtain a solid photopolymerizable silicone compound havine a pout Doint 
of 48°Q in a yield of 95% (628 parts). ^ 
A photosensitizer and a solvent were added to this silicone compound to give 
5 the following composition : 

Photopolymerizable silicone prepared 

in the manner described above: 100 parts 

Picramide 4 ^re 

Toluene 1000 parts 

10 
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After dns composition had been well stirred, it was spread, by means of a spinner, 
into a 10 fi thick layer over an aluminium plate, and was then exposed, under reduced 
pressure, to rays from an 80O W super-high pressure mercury arc lamp, placed 40 cm 
away, for 1—2 minutes. The layer was then developed with methyl ethyl ketone, dried, 
and heat-cured at 150°C to produce a strong, insoluble and hard film havmg^superior^ 
y^ T^^'* md «>r«>sion-resistance. When 5-nitroacenaphthene, methylene blue, 15 
4,4 -bis(dmiethy^no)bcnzophenone, or 2,4,6-triphenvlpyrilium perchlorate was used 
in place of the picramide, a similar result was obtained in each case. 

Example 27 

A mixture of 198 parts of 7-chloropropyl trimethoxysilane, and 91 parts of y- 
20 chloropropyl methyldichlorosflane was added dropwise over one hour to a mixture 20 
of 200 parts of toluene, 500 parts of water and 50 parts of isopropyl alcohol, stirred 
5v u The ^^toS mixture system was washed with water until its pH became 
7.0 so that a siloxane layer separated. 162 parts of sodium tinnamate was added to 
this layer at room temperature, and the resulting mixture was reacted at 80°C for 
25 5 hours. Unreacted substances and sodium chloride and other byproducts were removed 25 
by filtration, and toluene was removed by distillation under reduced pressure to obtain 
320 parts of a pale yellow, transparent solid photopolymerizable silicone compound 
haying a pour point of 95 °C A photosensitizer and a solvent were added to this 
silicone compound to give the following composition: 

30 Photopolymerizable silicone prepared 30 

in the manner described above : 100 parts 

4,4 r -bis(m*memykmino)benzophenone 4 parts 

Toluene 1000 parts 

After this composition had been well stirred, it was spread by means of a spinner, 
35 mto a 10 ji thick layer over an aluminium plate and was then exposed, under reduced 35 
pressure, to rays from a 3000 W xenon lamp, placed 50 cm away, for 3 — 4 minutes. 
The layer was then developed with methyl ethyl ketone, dried, and heat-cured at 
150°C to produce a strong, insoluble and hard film having superior heat-, chemical-, 
and corrosion-resistance. 

40 When 5-nitroacenaphthene, picramide, methylene blue or 2,4,6-triphenylpyrilium 40 

perchlorate was used in place of the 4,4'-bis(dimethylamino)benzophenone, a similar 
result was obtained in each case. 

Example 28 

415 parts of a toluene solution of the siloxane used as starting material in Example 
45 27 was added dropwise over one hour to a rnixture of 285 parts of glycidyl acrylate, 45 
0.5 part of a 2% butanol solution of cMoroplatinic acid, and 0.5 part of hydroquinone 
kept at 80°C, and the resulting mixture was allowed to react for a further 8 hours. 
After the reaction ceased, the reaction system was cooled to 50°C, 375 parts of dn- 
namic acid and 25 parts of tin tetrachloride were added and the system was kept at 
50 the same temperature for a further 10 hours. When the reaction ceased, unreacted 50 
substances and toluene were removed by distillation under reduced pressure to obtain 
a solid photopolymerizable silicone compound having a pour point of 60°C, in a yield 
of 93% (999 parts> A photosensitizer and a solvent were added to this silicone com- 
pound to give the following composition : 

55 Photopolymerizable silicone obtained 55 

*1 in the manner described above: 100 parts 

5-nitroacenaphthene 4 parts 

Toluene IO00 parts 
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After this composition had been well stirred, it was spread, by means of a spinner, 
into a lfl a thick layer over an al uminium plate, and was then exposed to rays from 
a 3000 W xenon lamp, placed 50 cm away, for 3 — 4 minutes. The layer was then 
developed with methyl ethyl ketone, dried, and heat-cured at 150°C to produce a 
5 strong, insoluble and hard film, having superior heat-, chemical-, and corrosion-resis- 5 

When picramide, methylene blue, 4,4 f -bis(dlmemylamino)ben2ophenone or 2,4,6- 
triphenylpyniram perchlorate was used in place of the 5-mtroacenaphthene, a similar 
result was obtained in each case. 

10 WHAT WE CLAIM IS:— 10 

1. A photopolymerizable composition comprising (1) at least one organopoly- 
sflaxane. containing at least one photopolymerizable organosOicon unit of the general 
formula : 

R' R 3 R\ 

HC=L-C~-0-- R 3 -jiX b O a - 
II 



i-h 



15 where R 1 is a hydrogen atom or an unsubstituted or halogen-substituted phenyl radical, 15 
R r is a hydrogen atom or a methyl radical, R* is an unsubstituted or halogen-sub- 
stituted bivalent C t - Je hydrocarbon radical optionally interrupted by an ether and/or 
ester linkage, R 4 is an unsubstituted or halogen-substituted univalent C,-i 0 hydrocarbon 
radical, X is a hydroxy or C,-* alkoxy radical, and a is 0 or 1, and b is 0, 1 or 2, with 

20 the proviso that (<H-£)=0, 1 or 2, (2) at least one photosensitizer and (3) a solvent 20 
for the components (1) and (2). 

2. A photopolymerizable composition as claimed in claim 1, in which said organo- 
polysiloxane is prepared by condensation of a photopolymerizable organic silicon 
monomer of the general formula: 

R 1 R 3 R\ . 

25 H<:=i>-C— O— R'-iiZ,.. 25 

& 

where R 1 , R*, R*, R* and a are as defined in claim 1 and Z is a halogen atom or an 
acetoxy, hydroxy or Q-< alkoxy radical, with a silane or siloxane comprising at least 
cue unit of the general formula : 

R*i 

30 where R 5 is an unsubstituted or halogen-substituted univalent Q-io hydrocarbon *0 
radical, Y is a halogen atom or an acetoxy, hydroxy, NaO — or C t - 4 alkoxy radical, 
c is 0, 1, 2 or 3 and e is 1, 2, 3 or 4, with the proviso that (c+e) is not greater than 
4. 

~- 3. A photopolymerizable composition as claimed in claim 1, in which said 

organopolysiloxane is prepared by first subjecting a silane or siloxane comprising at ^ 
least one unit of the general formula: 

(Q— R 2 )r— Si— YkCU.,. 

iK 

where R 3 , R* and a are as defined in claim 1, Y is as defined in claim 2, Q is a 
halogen atom or a hydroxy or epoxy group, h is 0, 1, 2 or 3 and / and g are each 
40 0 or 1 with the proviso that (/+£)= 1 and that (a+k) is not greater than 3, to a con- 40 
densation reaction with a silane or siloxane comprising at least one unit of the general 
formula : 
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i-o-e 
t 



where R s , Y, e and (e+e) are as defined in claim 2, to produce an organopoly- 
siioxane containing at least one unit of the general formula : 

(Q-R^r-Si-X b 0 3 _ b 

where Q, /, ^ and (/-f-j) are as denned above and R 3 , R 4 , X, a, b and (a+b) are as 
defined in claim 1, and then reacting the organopolysiloxane thus obtained with an 
organic compound which contains a photopolymerizable organic radical of the general 
formula : 




and an aliphatic unsaturated bond in the case where /=0 or is an alkali metal or 
tertiary amine salt of a carboxylic acid containing a photopolymerizable organic 
radical of the general formula: " 
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in the case where /=1, R 1 and R 2 being as defined in claim 1. 
15 4. A photopolymerizable composition as claimed in any preceding claim contain- 15 

ing from 0.05 % to 5.0% by weight of component (2) with respect to component (1). 

5. A photopolymerizable composition as claimed in any preceding claim also com- 
prising a thermal polymerization inhibitor. 

6. A photopolymerizable composition as claimed in any preceding claim also 

20 comprising a filler. 2 o 

7. A photopolymerizable composition as claimed in any preceding claim also 
comprising a diluent as hereinbefore denned. 

8. A photopolymerizable composition, substantially as hereinbefore described in 
any one of the Examples. 



